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An important issue for the Indirect Aerosol Effect and DOE ASP
Program
Last year showed particle size vs. critical supersaturation (S c)
measurements that differed in MASE and RICO.
ÒSize matters more than chemistry for cloud-nucleating ability of
aerosol particlesÓ by Dusek et al. published in Science Magazine,
June 2006.
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Figure 1. .   Size versus critical S (Sc)
measurements from MASE (July 25, 2005)
and another projectÑ RICO (clean maritime
air).  Also plotted are the theoretical
relationships for NaCl and ammonium
sulfate, which are the most soluble of the
common components of the atmospheric
aerosol.  The agreement of the RICO data
with these theoretical lines indicates that
those particles are nearly pure soluble salts.
The below cloud MASE data is therefore
less soluble than RICO while the above
cloud MASE data is considerably less
soluble.



Measured a limited range of size-S c relationships in Germany.
This indicated that particle S c could be deduced from particle size
measurements.
Since size is easier to measure than CCN or particle chemistry why
not apply this method everywhere and measure only particle size
as far as IAE is concerned.
Dusek et al. claims measurements in a variety of air masses from
polluted to maritime, which suggests universality.
But Dusek et al. also suggests air mass classification based on size-
Sc might be necessary in order to deduce CCN from size
measurements?
Why?
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Perhaps because previous size-S c measurements (Hudson and Da
1996), referenced but not compared, showed more variability?
More variable (Hudson and Da 1996) mainly at the lower end,
small CCN in clean air masses
Dusek et al. observed only rather large CCN that that Hudson and
Da usually observed in  more polluted air masses.
Dusek et al. probably only measured polluted air, not any maritime
air as claimed because maritime air probably did not penetrate
Europe and the North Sea is probably not maritime anyway.
So perhaps size matters more than chemistry only if air mass or
region is classified



But air masses could be mixed; i.e., polluted air over the ocean
could produce a bimodal distribution of Sc even within a narrow
size range due to variations in particle chemistry.
We do find a broader and sometimes bimodal distribution.
Size over chemistry may only apply in polluted air masses, maybe
only in Germany.
Even if it applies in all air masses the fact that air masses need to
be classified shows the importance of chemistry.


